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. 
A. PURPOSE 

8 

i 

I 
T h i s  r e p o r t  p r e s e n t s  updated  summary o f  l i g h t n i n g  d a t a  

r eco rded  a t  v a r i o u s  NASA t i e s  l o c a t e d  a t  t h e  John  F .  Kennedy 
Space Cen te r  (KSC)  and Kennedy A i r  Force S t a t i o n  (CKAFS) 
through t h e  y e a r  1 9 6 9 .  

B. SCOPE I '  I 
P o t e n t i a l  g r a d i e n t  ' a i d  i g h t n i n g  s t r o k e  d a t a  a r e  p r e s e n t e d  

i n  t a b l e s  and a s s o c i a t e d  'bar c a r t s .  The c h a r t s  show t h e  number 
of  p o t e n t i a l  g r a d i e n t  a c t i v i t y  days p e r  month and t h e  d i s t r i -  
b u t i o n  of  t h e  a v e r a g e  numberl o AM and PM hours  p e r  a c t i v i t y  day 
f o r  t h e  months r e c o r d e d .  

C.  GENERAL ' -" I 

d a t a  i n  t h e  KSC and'CKAFS a r e a  have been sampled and r e c o r d e d  by 
t h e  Measurement Systems D i v i s i  n (IN-MSD) of t h e  I n f o r m a t i o n  
Systems ( I N )  d i r e c t o r a t e ' . '  Gen r a l l y ,  d a t a  has  n o t  been a c q u i r e d  
c o n t i n u a l l y  d u r i n g  t h e i ' s p e c i f i  d time' g e r i o d  because  of c o n s t r u c -  
t i o n  work, c l o s i n g ' , o f  f a c i l i t i  s ,  o r  heasurement  s t a t i o n  i n s t a l l a -  
t i o n  changes .  

1. 

I 

S t a r t i n g  i n  1 9 6 4 ,  po ten  i a l  g r a d i e n t  and l i g h t n i n g  a c t i v i t y  

' .  I 

1 .  

1 - 1 / 2  
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I I  

A .  GENERAL 

. . '  

4 ' 
L i g h t n i n g  a c t i v i t y  day t h a t  o c c u r r e d  i n  1969 ' a t  KSC and 

CKAFS a r e  p r e s e n t e d  i p  This  s c t i o n  a s  c h a r t s  and t a b u l a r  l i s t i n g s .  
P o t e n t i a l  g r a d i e n t  a n d '  s6troke . I  I a c i i v i % y .  days a r e  l i s t e d  f o r  each  
month. I 

Boundaries  f o n  i lqunch a r e a  LC-39, t h e  KSC i n d u s t r i a l  a r e a ,  
and CKAFS a s  w e 1 1  ,as t h e  l o c a t i o n  o f ' t h e  measurement s t a t i o n s  a r e  
shown i n  f i g u r e  2-,1.. ' A r e a  boundar i e s  a r e  t h e  e q u i p o t e n t i a l  l i n e s  
between t h e  ne ' a r e s t  s t a t i o d ' s  o f  two a d j a c e n t  a r e a s .  Measurement 
s t a t i o n * i n s t r u m e n t s  a &  u s u a l l y  i n s t a l l e d  3 f e e t  above ground o r  
on t o p  of a b u i l d i n g  (jr o t h e r  s t r u c t u r e .  During l i g h t n i n g  
a c t i v i t y ,  i t  I s  p o s s i b l e  Xok a , s t a t i o n  c l o s e  t o  t h e  a c t i v i t y  t o  
make a r e c o r d i n g  w h i l e  s t ' a t i o n s  a t  a g r e a t e r  d i s t a n c e  do n o t  
r e c o r d .  I 1 

. "- *- 
J . . I ,  4 .  

P o t e n t i a l  g r a d i e n t  i s  a c o n d i t i o n  t h a t  o c c u r s  when c l o u d s  
c o n t a i n  an e l e c t r o n  cha rge . '  The p o t e n t i a l  g r a d i e n t  i n  a c l o u d  
becomes a g r e a t e r  disGhargd p o s s i b i l i t y  as t h e  p o t e n t i a l  d i f f e r -  
ence i n c r e a s e s .  Sn t h i s  r e p o r t ,  a n  a r b i t r a r i l y  s e l e c t e d  p o t e n t i a l  
g r a d i e n t  of 2.4 k i l o v o l t s  of g o t e n t i a l  p e r  me te r  ( 2 . 4  kv/m) i s  
used  as  an  i n d i c a t i o n + o f  * a c t i v i t y .  A t d i s c h a r g e  a t  o t h e r  p o t e n t i a l s  
i s  p o s s i b l e ,  however; ,  pp-&en,ti'al g r a d i e n t  a c t i v i t y  i s  i n d i c a t e d  
on ly  when a l e v e l  b f  21.;4- kvdm was r eached  o r  exceeded .  

a s  a : l i g h t n i n g  d i s s h a r g e  between c l o u d s ,  o r  between c l o u d s  and 
e a r t h  gkound, withp,ut:ireGay$ t o  d i r e c t i o n  o f  c u r r e n t  o r  e1ect ; ron 

B * 1  I . - 4  I ,  

. For t h e  purg,oseb o 8 ' t h i s  r e p o r t ,  s t r o k e  a c t i v i t y  i s  d e f i n e d :  

. f low o r  d i r e c t i o n  o f  Jumindus t r a v e l : '  
1 

B .  " DATA CHARTS' , ' , ' ( I  , ' 

Tab le  ' 2 - 1  l i i t s  tHe 'measurement s ' t a t i o n s  and- t h e  page 
numbers of t h e  d a t a a c h a y 6 s i a A s o c i a t e d  w i t h  t h e  s t a t i o n .  P r e c e d i n g  
each  s e t  o f  d a t d  c h a ? t s  i s  a t a b l e  t h a t  l i s t s  t h e  monthly a c t i v i t y  
days f o r  t h e  p e r t i n e n t  meas'urement s t a t i o n .  

1 ! 
I 

I 

' ' I  

8 

I 
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2 - 1  
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4 4 b i  1,. 1 1  
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a t  S i t e  2,MSOB Roof 

1 I 
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' . Table  2-3.  Summar$ od  Measuremen t ,S ta t ion  39M01 a 

4 '  

1 I 4. 

I 
D 

4 

Month , 
8 

J a n  

. Feb ',' . .  , I  

Mar 

J u n  

J u l  
I 

Dec 

6 A c t i v i t y  Days 

P o t e n t i a l  I 

Grad ien t  

' ( *  4 

1 6  

. S t r o k e  

- 
1 

2 

1 5  

1 8  

1 2  

3' 

2 
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Tab le  2-'5*, 'Summary'obf Measurement S t a t i o n  3 9 2 0 1  
8 4 Nakr S i J e  2 ,  P y r o t e c h n i c  B u i l d i n g  

Month' 

J a n ,  I 
1 ! 

F6b 
, ' I ,  
I 

Mar. * , I *i 
Apr , ' .  ' 

I .  May , . 

,.. . 1 
J u n  

J u l  I 

Aug 1 

' d  
SeP & , 

O c t  

Nov 

Dec 

t l  ' P o t e n t i a l  
. .GrAdien t  

1 1 .  

13 

13 

5 

14 
I 

6 

5 

.' . ! - .  

S t r o k e  

5 

1 

4 

10 ' 

1 2 .  

8 

0 

. .  
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, 
T a b l e  2 - 8 ,  Summary o f  Measurement S t a t ' i o n  39x05 

a t  S i t e  5, Wilson I n t e r s e c t i o n  

J a n  

Feb 

Mar 

APr 

., May . . 

J u n  

J u l  

Au.g 

SeP 

Oct 

Nov 

De c 

' L  ... Activity Days 

.Po tk n t i a 1 
G r a d i e n t  

3 

- 

1 

- 3  -. 

5 

1 7  

1 9  

. 1 7  

6 

7 

8 

7 

S t r o k e  

0 

0 

1 

2 

8 

1 2  

1 2  

2 

3 

4 

2 
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Tab le  2-9. Summary o f  Measurement S t a t i o n  3 9 x 0 7  

a t  S i t e  6, P l a y a l i n d a  . 

Asbivity Days 

Month 

J a n  

Feb 

Mar 

AP -r 

May 

J u n  

J u l  

Aut! 

SeP 

O c t  

Nov 

Dec 
c 

P o t e n t i a l  
G r a d i e n t  

11 

2 

7 

6 

3 

9 

10 

1 6  

s 

7 

20 

1 2  

S t r o k e .  

2 

1 0  

3 

4 

2 - 2 5  
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T a b l e  2-10."  Summary o f  Measurement S t a t i o n  39L01 
a t  S i t e  7, VAB Roof 

Month 

J a n  

Feb 

Mar 

APr 

May 

J u n  

J u l  

Aug 

SeP 

Oct 

Nov 

Dec 

A c t i v i t y  Days 

S t r o k e  I Po t e n t  i a l  
Grad ien t  

1 
I 

8 2 

3 

6 

1 8  

1 9  

1 5  

2 4  

20 

1 4  

7 

2 3  

I 

1 0  I 2 

0 

2 

0 

2 

4 

1 9  

1 4  

11 

1 

3 

2 - 2 8  
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Tab le  2 - 1 1 :  Summary o f  Measurement S t a t i o n  39K15 
a t  S i t e  8 ,LC-39 Pad A 

r 

Month 

J a n  

A c t i v i t y  Days 

Po t e n t  i a l  
Grad ien t  

6 

3 

16 

5 

4 

4 
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1 0  

. S t r o k e  
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3 

3 
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SECTION I11 

Month, 

Jan  

F eb 

Mar 

APr 

May 

J u n  

j u i  

Aug 

SeP 

oc t 

Nov 

Dec 

LIGHTNING SUMMARY 

1 Average A c t i v i t y  Days 

0 . 0  

1.5 

2 . 0  

3 . 0  

7 . 0  

1 2 . 0  

1 5 . 0  

1 7 . 5  

1 2 . 5  

3 . 3  

0 . 8  

1 . 0  

I 

I 

A .  GENERAL 
I 

T h i s  s e c t i o n  p r e s e n t 4  a c o m p i l a t i o n  o f  l i g h t n i n g  a c t i v i t y  
r e c o r d e d  d u r i n g  t h e  time p e r i o d s  of 1903 th rough  1924,  1 9 5 7  t h r o u g h  
1962 and 1964 through 1969. 1 
B .  ALaEXANDER RECORDS 19d3-1924 

T a b l e  3 d l .  Data f o r  1903-1924 

1 '  
. .  

3 - 1  



C, ISOKERAUNIC DATA 1957-1962 

An i s o k e r a u n i c  l e v e l  i s  an  index  of t h e  number o f  t h u n d e r -  
s to rm days  p e r  y e a r  a s  d e f i n e d  by days  on which thunde r  was h e a r d ,  
Table 3-2 l i s t s  t h e  isskeraunie l s v n f s  a t  P a t r i c k  AFB from 1957 
th rough  1962 ( r e f  Z), 

I 

I 
I Tab le  3 - 2 .  Data f ' o r  1957-1962 

Month 

J a n  

F eb 

Mar 

APT 

May 

J u n  

J u  1 

Aug 

SeP 

Oct 

Nov 

Dec 

Averiage I A c t i v i t y  Days 

6 .7  

1 1 4 . 0  I 
I 

13 .8  

1 5 . 8  

10 .8  

3 . 8  

0 . 7  

0 . 7  

I 

I 

F i g u r e  3 - 1  i s  a n  example of a n  i s o k e r a u n i c  map o f  t h e  
Un i t ed  S t a t e s  . ( r e f  3 ) .  A s  shown, t h e  i n c i d e n c e  of  l i g h t n i n g  
a c t i v i t y  v a r i e s  t h roughou t  t h e  s t a t e s  b e i n g  lowes t  a t  t h e  
Canadian  b o r d e r  and P a c i f i c  c o a s t  and h i g h e s t  ove r  t h e  g u l f  
c o a s t  of  F l o r i d a ,  

3 - 2  
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D.  L I G H T N I N G  DATA 1964-1969 

The f o l l o w i n g  t a b l e s  and d a t a  c h a r t s  p r e s e n t  l i g h t n i n g  
efr t - i v i t y  r e c o r d s  f o r  t h e  KSC l aunch  a r e a ,  1968 th rough  1969; 
~ P ~ : C  i n d u s t r i a l  area, 1 9 6 5  t h r o u g h  1969; and t h e  GKAFS, 1964 
t h rough  1969. 

Table  3, -3 .  Summary o f  Average A c t i v i t y  Days 
p e r  Month, KSC Launch Area 1968-1969 

3-4 
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Tab le  3 - 4 .  Summary o f  Average A c t i v i t y  Days 
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